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(54) Motorcycle 

(57) The present invention relates to a motorcycle 
comprising an engine assembly having a connecting rod 
(25) operated supercharger mechanism (33a) for com- 
pressing intake air by trie swinging motion of the con- 
necting rod. Said engine assembly which is of a unitary 
swing type design wherein an engine (17) and a rear 



wheel transmission (18) are assembled as a single unit 
is adapted to support an air cleaner (35), intercool er (36) 
and supercharger tank (37), so that same are disposed 
to swing jointly with said engine assembly avoiding a flex- 
ible connection between the engine and the air intake 
system including the supercharger mechanism. 
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Description 

The present invention relates to a motorcycle com- 
prising an engine assembly having a connecting rod 
peralad supercharger mechanism for compressing 
intake air by the swinging motion of the connecting rod 
connecting a piston to a crankshaft, an air cleaner for 
filtering intake air fed to said supercharger mechanism, 
an intercooler for cooling the compressed air from said 
supercharger mechanism and a supercharger storage 
tank for storing the compressed air supply from said 
intercooler. 

Superchargers have been proposed in recent years 
for improving engine output by a connecting rod operated 
supercharger mechanism arranged such that air taken 
into the crank chamber is compressed by the swinging 
motion of the connecting rod and supplied to the com- 
bustion chamber (for example refer to the Japanese 
Unexamined Patent Application No. Hei 6-93869). 

The supercharger described above requires consid- 
erable amount of layout space for the air cleaner for fil- 
tering air to the supercharger mechanism, the intercooler 
for cooling the air heated by the compression, and the 
supercharge tank for suppressing pressure variation of 
the compressed air euppfied to the cylinder. Moreover, 
components to be Interconnected by Intake pipes are 
required. 

It is conceivable to mount the supercharger provided 
with the connecting rod operated supercharger mecha- 
nism described above on a motorcycle provided with the 
unit swing type engine assembly. When such a super- 
charger is to be employed in the motorcycle provided 
with the unit swing type engine assembly since the 
engine assembly as a whole swings up and down, the 
intake system for example may require flexibility depend- 
ing on the layout, or may require a large space for the 
layout. As a result, a concern arises that the structure 
may become complicated and the size of the entire 
device may increase. 

Moreover, as the supercharger tank has a relatively 
large size it takes up a considerable space and has to 
be located to avoid temperature rise in the tank. How- 
ever, sometimes it is difficult to secure the cooling of the 
supercharger tank while securing the layout space for the 
tank. Therefore, there Is a difficulty In that, depending on 
the layout, the internal arrangement becomes large sized 
and the cooling efficiency is adversely affected which 
may lead to a lowering of the charging efficiency. More- 
over, in addition to the 6pace required for the disposal of 
the supercharger tank for suppressing pressure varia- 
tions of the compressed air supply to the cylinder another 
problem may be that the intercooler is rJsposed within 
the body cover and the wind running against the vehicle 
tends to be introduced less around the intercooler, so 
that the cooling efficiency thereof for appropriately cod- 
ing the compressed air is lowered and engine perform- 
ance adversely affected. 



Accordingly the disposal of the supercharger mech- 
anism and its associated components is of main impor- 
tance. 

Accordingly, it is an objective of the present invention 
s to improve a motorcycl of the typ as indicated above 
in that the layout and the disposal of an associated super- 
charger mechanism is uncomplicated in size and struc- 
ture, so as to avoid, for example, complicated piping to 
connect the different components and to provide prereq- 
io ulsites for appropriate disposal assuring appropriate 
cooling conditions. 

In order to perform the aforeindicated objective, 
according to the present invention, the motorcycle com- 
prises an engine assembly which is of a unity swing type 
15 design wherein an engine and a rear wheel transmission 
are assembled as a single unit supporting said air 
cleaner, said intercooler and said supercharger tank, so 
that said components jointly swing with said engme 
assembly. 

so For assuring appropriate cooling of the super- 
charger storage tank it is preferred said tank to be 
located outside an engine assembly profile as seen in 
the longitudinal direction of the motorcycle and to dis- 
pose said supercharger tank in the vicinity of the engine. 

25 According to assure appropriate cooling of the inter- 
cooler which is disposed inside of a body cover of the 
motorcycle it is suggested that the body cover be formed 
with an air introduction inlet for feeding air to said inter- 
cooler, wherein said air introduction inlet being directed 

so such that the dynamic air pressure is exerted on said air 
introduction inlet while the motorcycle is running. 

According to the layout of the supercharger mecha- 
nism regarding the motorcycle of the present invention, 
since all the components constituting the supercharger 

36 mechanism including the air cleaner, the intercooler and 
the supercharger storage tank are mounted on the 
engine assembly itself, which is swingably supported in 
an unitary design comprising the engine and a rear 
wheel transmission, no f lexfcilrty is required in the intake 

40 system connected to those components. Moreover, rout- 
ing of cables becomes easy and the structure becomes 
simple accordingly Furthermore, since those compo- 
nents are let out and disposed close to each other on the 
engine assembly, a space saving arrangement for those 

45 components Is found rendering the space necessary to 
be minimal and avoiding an increase in the size of the 
entire device. 

Moreover, preferably locating the supercharger 
(storage tank) outside the engine assembly profile and 

so the vicinity of the engine means to locate the tank in a 
position where the wind against the running vehicle is 
more likely to flow and the size of the entire supercharger 
mechanism is prevented from increasing. By such a loca- 
tion of the supercharger tank outside the projection pro- 

ss fie of the engin assembly and in the vicinity of the 
engine, a layout space or a relatively large sized super- 
charger storage tank is easiy secured and, since there 
Is n obstacle in front of the supercharger tank in the way 
of the wind against the running vehicle, cooling by the 
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wind against the running vehicle is improved and 
adversed effects on the engine performance such as 
reduction in charging efficiency due to temperature rise 
are avoided. 

Moreover, as preferably the inlet of air to the inter- 
cool er is disposed in form such that dynamic air pressure 
Is exerted to said inlet opening the Intercooler functions 
effectively and additionally prevents adverse effects the 
engines performance. 

Other preferred embodiments of the present inven- 
tion are laid down in the further subclaims. 

In the following the present invention will be 
explained in greater detail by means of several embodi- 
ments thereof in conjunction with the accompanying 
drawings: 

Fig. 1 is a partial side view of a motorcycle of the 
present invention, specifically a drive and super- 
charging system thereof, 

Fig. 2 is a plane view of fig. 1 , 

Fig. 3 is a back view of fig. 1, 

Fig. 4 is a side view of the motorcycle to which the 
drive and supercharger mechanisms of fig. 1 are 
appfied to, 

Fig. 5 Is a schematic cross sectional back view of 
this embodiment of the present invention, 

Fig. 6 is a schematic side view of the aforeindicated 
embodiment of the present invention, 

Fig. 7 is a partial side view of an embodiment of the 
present invention similar to f ig.l , 

Fig. 8 is a plane view of the embodiments of fig. 7. 
similar to fig. 2, 

Fig. 9 is a back view of the embodiment of figs. 7 
and 8, similar to fig. 3, 

Fig. 1 0 is a side view of the motorcycle according to 
that embodiment of the present invention, similar to 
fig. 4. 

Fig. 1 1 is a schematic side view, partially In cross 
section, of the embodiment of the present invention 
similar to fig. 6, 

Fig. 1 2 is a scheme for selecting an appropriate dis- 
posal area for the supercharger tank with regard to 
the projection prof ie of the engine assembly, 

Fig. 13 is a partial side view of the motorcycle to 
which drive and supercharger systems according to 
another embodiment of the present invention is 
appEed, similar to figs. 1 and 7, 
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Fig. 1 4 is a plane view of fig. 1 3, 

Fig. 15 a back view of the present embodiment of 
figa 13 and 14, similar to figs. 3 and 9, 

5 

Fig. 16 a side view of the scooter type motorcycle 
according to this embodiment of the present inven- 
tion, similar to figs. 4 and 1 0, 

70 Fig. 1 7 a schematic side view, partially In cross sec- 
tion, of the drive and supercharger mechanisms 
according to this embodiment of the present inven- 
tion, similar to figs. 6 and 1 1 , 

is Fig. 18 is a front view of a cooler tank comprising an 
intercooler of an embodiment of the present inven- 
tion. 

Fig. 19 is a plane view of fig. 18, 

20 

Fig. 20 is a schematic plane view of a modified 
embodiment of the layout of the disposal of the inter- 
cooler and 

25 Fig. 21 is a schematic left side view of said modified 
embodiment of the layout and disposal of the Inter- 
cooler of fig. 20. 

An embodiment of this invention will be described in 
30 reference to the appended drawinga 

FIQs. 1 through 6 are for explaining the super- 
charger for a scooter type motorcycle according to an 
embodiment of this invention. FIGs. 1 through 3 are a 
front view, a plan view, and a back view, respectively, of 
as a device of this embodiment. FIG. 4 is a side view of the 
scooter type motorcycle to which the device of this 
embodiment is applied. FIGa 5 and 6 are schematic 
views of positional relationship of components of the 
supercharger and air flow. The words right and left in this 
*o specification are meant as seen forward of the vehicle. 
In the figures, the reference numeral (1) denotes a 
scooter type motorcycle to which the device of this 
embodiment is applied. Aframe (2) of the motorcycle (1) 
is of an underbcne type. The upper end of an generally 
45 L-shaped (as seen In side view) main frame (2b) is con- 
nected to a head pipe (2a). The lower end of the main 
frame (2b) is connected to front ends of paired right and 
left side frames (2c, 2c) which are raised and extended 
backward. The head pipe (2a) bears a front fork (4) bear- 
so ing a front wheel (3) for free right and left steering. Steer- 
ing handlebars (5) are attached to the upper end of the 
front fork (4). 

The steering handlebars (5) are surrounded by a 
handlebar cover (6) and the head pipe (2a) is surrounded 
55 by a front cover (7) made up of a front section (7a) and 
a rear section (7b). A footboard (8) for placing a foot is 
arranged at the connecting section between the main 
frame (2b) and the side frame (2c). Side cov rs (9) ar 
arranged on both right and left 6ides of the side frames 
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(2c). Above, the side cover (9) is arranged a seat (10). 
Below the seat (10) are arranged a stowing compartment 
(1 1} and a fuel tank (1 2), and others. 

A unit swing type engine assembly (15) is mounted 
in an area below the upward bent portion of the right and s 
left side frames (2c). The engine assembly (15) com- 
prises an engine (1 7) suspension supported tor arcuate 
swinging about a pivot shaft (16) mounted through a 
bracket (14) between the side frames (2c, 2c), and a rear 
wheel transmission (18) continuously extending Inte- 
grally backward from the left side of the engine (1 7). A 
belt driven continuously variable transmission (CVT) is 
installed in the transmission (18). At the rear end of the 
transmission (18) is rotatably supported a rear wheel 
(19). A lower end of a rear suspension (20) is pivoted on 
the upper end of the rear end of a transmission case 
(16a) of the transmission (1 8). The upper end of the rear 
suspension (20) is pivoted on the side frame (2c). 

The engine (17) is of a forced air cooled, 4-cycle. 
single cylinder type constituted as follows: A crankcase 

(21) is connected to a cylinder block (22), and a cylinder 
head (23). A piston (24) is inserted for free sliding in the 
cylinder bore of the cylinder block (22) and connected 
through a connecting rod (25) to a crank pin (26a) of a 
crankshaft (26). A drive puDey (not shown) is attached to 
the left end of the crankshaft (26) and a forced cooling 
fan (51) for supplying cooling air to the engine (17) is 
attached to the right end of the crankshaft (26). The 
engine (17) Is surrounded by an air shroud (50) so that 
air (a) drawn in by the cooling fan (51) passes through 
the space between the engine (17) and the air shroud 
(50) to cool the cylinder head (23), the cylinder block 

(22) , and others, and is discharged from an outlet (50a). 
The numerals (22a, 23c) are cylinder block cooling fins 
and cylinder head cooling fins, respectively, for increas- 
ing heat dissipation areas. 

To an exhaust port (23a) led out on the underside 
surface of the cylinder head (23) is connected an exhaust 
pipe (28). To the rear end of the exhaust pipe (28) is con- 
nected a muffler (29) arranged to the right of the rear 
wheel (1 9). To an intake port (23b) led out to the topside 
surface of the cylinder head (23) is connected an intake 
manifold (30) . To the upstream end of the intake manifold 
(30) is connected a carburettor (31) located above the 
cylinder block (22). To the right of the carburettor (31) Is 
arranged an oil tank (32) . The exhaust port (23a) and the 
intake port (23b) are opened and closed by an exhaust 
valve (1 11) and an Intake valve (110) which In turn are 
driven to open and close by a camshaft (1 12) through 
exhaust side and intake side tappets (114) and (113), 
respectively. 

The engine assembly (1 5) is provided with a con- 
necting rod operated supercharger (33) comprising a 
connecting rod operated supercharger mechanism 
(33a), an air cleaner (35) tor supplying air to the connect- 
ing rod operated supercharger mechanism (33a), an 
intercooler (36) for cooling compressed air supplied form 
the connecting rod operated supercharger mechanism 
(33a), and a storage tank (37) for suppressing pressure 



variation in the compressed air supplied to the cylinder 
bore by storing the compressed air supplied from the 
intercooler (36). These supercharger components (35 - 
37) are mounted on the unit swing type engine assembly 
(1 5) so as to swing in a body with the engine assembly 
(15). 

The connecting rod operated supercharger mecha- 
nism (33a) constituted as follows: A connecting rod (25) 
and a crank web (26b) which are in sliding contact with 
the inner circumferential wall surface of the crankcase 
(21) divide the crank chamber into an intake chamber (A) 
and a compression chamber (B). An intake port (21a) 
communicating with the intake chamber (A) is formed in 
the lower part of the left wail of the crankcase (21), and 
a discharge port (21 b) communicating with the compres- 
sion chamber (B) is formed in the upper part of the right 
wall. Thus, a positive-displacement type supercharger is 
constituted to compress air drawn in by the swinging 
motion of the connecting rod (25). Such a constitution is 
deecrbed in detail in the above-mentioned Japanese 
Unexamined Patent Application Hei 6-93869. 

The connecting rod operated supercharger mecha- 
nism (33a) is also connected to a lubrication device (100) 
which is constituted as follows: Lubrication oil from the 
oil tank (32) is drawn and pressurized by an oil pump 

(1 02) through an oil strainer (101). The pressurized oil is 
supplied to sliding parts such as the connecting rod (25), 
the crank web (26b) and others through a delivery pipe 

(1 03) . Part of the supplied oil which has collected at the 
bottom of the crankcase (21) is recovered through an oil 
return pipe (105) having a check valve (104) so that the 
oil is reused through circulation. 

The connecting rod operated supercharger mecha- 
nism (33a) b constituted with the high supercharge pres- 
sure compression chamber located on the upper side 
while the intake chamber is located on the lower side so 
that air drawn inf rom the underside of the crankcase (21) 
is discharged from the upper side. As a result, the lubri- 
cation oil supplied by the lubrication device (100) is easily 
separated by its own weight from the compressed air in 
the crank chamber so that the lubrication oil is prevented 
from mixing with the compressed air. The oil separated 
as described above also works as sealing agent on the 
sliding surfaces between the connecting rod and others 
in the crankcase (21), resulting In Improved alrtightness 
and supercharge pressure. 

The air cleaner (35) is of a generally triangular shape 
as seen in side view and has In its inside an air cleaner 
element (35c), located as seen in plan view in a comer 
area formed by the left wall of the cylinder heed (23) and 
the front wall of the transmission case (18a), and bolted 
to the transmission case (18a) and the crankcase (21). 
An inlet (35a) of the air cleaner (35) is open into the side 
cover (9) toward the inner side of a vehicle, and the outlet 
(35b) is located at the lower part of the air cleaner (35). 
The outlet (35b) is connected through an an air introduc- 
tion tube (40) to the intake port (21a) of the crankcase 
(21). 
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Thus, since air passing through the air cleaner (35) 
flows from up to downward and into the supercharger 
mechanism, the air cleaner element is prevented from 
being contaminated with the lubrication oil blown back 
from the rank chamber. Also, since the outlet (35b) of s 
the air cleaner (35) is located near the intake port (21a) 
of the supercharger mechanism, the length of the air 
introduction tube (40) is made shorter and accordingly 
intake resistance is reduced. As a result, supercharge 
pressure is increased and engine performance is 70 
improved. Furthermore, since the inlet (35a) of the air 
cleaner (35) is open into the upper part of the side cover 
(9), rain water is prevented from entering the air cleaner 

(35) . 

The intercooler (36) is of air cooled type in a rectan- is 
gular box shape as seen in side view located to cover an 
inlet (51a) of the cooling fan (51) at the right upper side 
of the crankcase (21) and is secured to the engine (17) 
through a bracket (not shown). Thus, the air drawn in for 
cooling the engine is also used for cooling the intercooler 20 

(36) . As a result an electric fan specially for cooling the 
intercooler is made unnecessary to reduce cost. 

The intercooler (36) is formed with a compressed air 
inlet (36a) at its upper front side corner area, and a com- 
pressed air outlet (36b) at its upper rear side corner area, 25 
and they are connected to each other through an internal 
passage (36d) having cooling fins (36c) for increasing 
heat dissipation area on the internal passage (36d). A 
slurry drain plug (41) Is provided at the bottom wail of the 
intercooler (36). This prevents slurry which has collected 30 
on the bottom of the inter cooler (36) is easily drained 
and prevented from flowing back into the engine. 

The compressed air inlet (36a) of the intercooler (36) 
is connected to the outlet (21b) of the crankcase (21) 
through an inlet side air intake pipe (42) and the connec- ss 
tion area is provided with a reed valve (1 15) for prevent- 
ing the compressed air from flowing back into the 
crankcase (21). The compressed air outlet (36b) is con- 
nected through a connection passage (21c) (not shown 
in FIQ. 6) to an introduction inlet (37a) of a supercharger 40 
tank (37) which will be described later. 

The supercharger tank (37) is located between the 
rear wheel transmission (18) and the side frames (2c) 
and bolted to the topside of the transmission case (1 8a). 
As a result, the supercharger tank (37) is located at about 45 
the same height with the carburettor (31). At the upper 
inner wall of the supercharger tank (37) is formed a flow 
outlet (37b) connected through an Intake pipe (45) 
located above the crankcase (21) to the carburettor (31). 
Since the supercharger tank (37) and the carburettor so 
(31) are located at approximately the same height, the 
intake pipe (45) can be made in a simple shape with 
increased degree of freedom in the shape. Furthermore, 
since the supercharger tank (37) is arranged on the 
transmission cas (16a) side, namely on th opposite ss 
side of the muffler (29), the lubrication oil which has col- 
lected in the supercharger tank (37), even if it leaks, can- 
not be sprayed on the muffler (29) and white smoke is 
prevented from being produced. 



The function of this embodiment wil be described 
below. 

In the supercharger (33) of this embodiment, air f 1- 
tered through the air cleaner (35) is drawn through the 
introduction pipe (40) int the crankcase (21) and com- 
pressed as the connecting rod (25) swings. The com- 
pressed air is pressure fed through the Intake pipe (42) 
into the intercooler (36). The air cooled in the intercooler 

(36) is pressure fed through the connection passage 
(21c) and the Intake pipe (43) to the supercharger tank 

(37) and stored there. The compressed air in the super- 
charger tank (37) is supplied through the intake pipe (45) 
to the carburettor (3 1 ) where it is mixed with fuel and the 
mixture is supplied through the intake manifold (30) to a 
combustion chamber. Exhaust gas is discharged 
through the exhaust pipe (28) out of the muffler (29) 
(Refer to the broken line arrows in FIGs. 1-3). 

In the embodiment functioning as described above, 
since the components of the supercharger (33) , namely 
the air cleaner (35), the intercooler (36), and the super- 
charger tank (37), are laid out and secured to the unit 
swing type engine assembly (15) itself, those compo- 
nents (35 - 37) move up and down together without rel- 
ative movements among them. As a result, no flexibility 
is required for the connection among those components 
(35 - 37), cable routing structure Is made simple. Since 
the pipes (40, 42 - 45) may be made of rigid materials 
shapes, attachment strength of the entire device is 
enhanced. 

Also, since the components (35 - 37) are mounted 
on the engine assembly (15) itself, they are laid out by 
efficiently utilizing vacant spaces around the engine: The 
air cleaner (35) in the comer area defined by the cylinder 
block (21) and the transmission case (18a), the inter- 
cooler (36) to the right of the crankcase (21), and the 
supercharger tank (37) in the space between the trans- 
mission case (1 8a) and the side frames (2c). As a result, 
the entire supercharger is made in a compact size. 

While the above embodiment is described by way of 
an example of the scooter type motorcycle, this invention 
is not limited to such an example but can be applied to 
any motorcycle as long as it is provided with a unit swing 
type engine assembly. 

A second embodiment of this invention will be 
described In reference to the appended drawings. 

Figs. 7 through 12 are for explaining the super- 
charger for a scooter type motorcycle according to 
another embodiment of this invention. Figs. 7 through 9 
are a front view, a plan view, and a back view, respec- 
tively, of a device of this embodiment. Fig 10 is a side 
view of the scooter type motorcycle to which the device 
of this embodiment is applied. Figs 11 and 12 are sche- 
matic views of positional relationship of components of 
the supercharger and air flow. The words right and left 
in this specification are meant as seen forward of the 
vehicle. 

As far as said embodiment complies with the first 
one as explained hereinbefore the description is not 
repeated here but reference is made to the correspond- 
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ing explanations given above. Only those features and 
structures which ar different from the first embodiment 
are explained hereinafter. 

The air cleaner (35) includes an air cleaner element 
(35c) and is located between th rearwh el transmission s 
(18) and the side frames (2c) and bolted to the topside 
of the transmission case (1 8a). The Intake port (35a) of 
the air cleaner (35) is directed toward the inside of the 
vehicle body and is open within the side cover (9). The 
outlet (35b) of the air cleaner (35) is open downward and w 
connected to a connection passage (21 c) formed in the 
crankcase (21 ) t through an air introduction tube (40) 
which in turn is connected for communication to the 
intake port (21a). 

As described above, since the outlet (35b) of the air is 
cleaner (35) is positioned above the inlet (21c) of the 
crankcase (21 ), the air cleaner element is prevented from 
being contaminated by the lubrication oi contained in the 
intake air blown back from the crankcase, to reduce lubri- 
cation oil consumption. Since the intake port (35a) of the 20 
air cleaner (35) is open at the i^per portion of the side 
cover (9), rain water is prevented from entering the air 
cleaner (35). 

The design and cooling arrangement of the inter- 
cooler 36 basically complies with that of the first embod- zs 
Iment. Differences are as follows: 

The intercooler (36) is formed with a compressed air 
inlet (36a) in its top wall portion and a compressed air 
outlet (36b) In Its bottom wall front portion, and they are 
connected through an internal passage (36b). The outer 30 
surface of the internal passage (36b) is provided with 
cooling fins (36c) for increasing heat radiation area. A 
drain plug (41) tor draining slurry collected on the bottom 
of the intercooler (36) is provided in the rear portion of 
the bottom wall, making it easy to drain the slurry and ss 
preventing the slurry from flowing beck toward the 
engine. Since compressed air inlet (36a) connected to 
the engine side is formed in the top wall, the slurry is 
prevented from flowing back to the engine side. 

The compressed air inlet (36a) of the intercooler (36) 40 
is connected for communication to the outlet (21b) of the 
crankcase (21) through an inlet side intake tube (42) 
arranged on the topside of the crankcase (21). At the 
connection point is provided a reed valve (1 15) for pre- 
venting reverse flow of thecompressed air Into the crank- 45 
case (21). The compressed air outlet (36b) is connected 
through an outlet side intake tube (43) arranged on the 
underside of the crankcase (21) to an introduction port 
(37a) of the supercharger tank (37) which will be 
described hereinafter. so 

The supercharger tank (37) is of a generally triangu- 
lar shape in side view and located in a position outside 
the front elevational projection profile of the engine 
assembly (15) in the vicinity of the engine (17). More pre- 
cisely, the supercharger tank (37) is located in a corner ss 
area formed by the cylinder block (22), the left side wall 
of the cylinder head (23), and the front wall of the trans- 
mission case (16), and bolted to the transmission case 
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(18a) and the crankcase (21). The air introduction plate 
(8a) is located in front of the supercharger tank (37). 

An introduction port (37a) of the supercharger tank 
(37) is formed in the lower part of the inner wall (37c) of 
the tank (3 7). An utflow port (37b) is formed in th Lpper 
part of the inner wall (37c). Since the outflow port (37b) 
Is located above the Introduction port (37a) as described 
above, lubrication oil is secirely separated by its own 
weigit from the compressed airwtthin the tank and 
restricted from mixing with the compressed air. 

The carburettor (31) is located adjacent to the inner 
side wall (37c) of the supercharger tank (37) and at 
approximately the same height with that of the outflow 
port (37b), and connected to the outflow port (37b) of the 
supercharger tank (37). As described above, since the 
outflow port (37b) of the supercharger tank (37) is 
located approximately the same height with that of the 
carburettor (31) in its vicinity, the intake tube (45) can be 
made in a simple shape with a short passage length. As 
a result the passage resistance is reduced and the 
engine performance is improved accordingly. Since the 
supercharger tank (37) is located on the transmission 
case (18a) side, namely opposite the outlet direction of 
the exhaust pipe (28), the lubrication oil collected in the 
supercharger tank (37), even if it seeps out, cannot be 
sprayed on the exhaust pipe (28), and white smoke Is 
prevented from being produced. 

The function of this embodiment will be described 
below. 

In the supercharger (33) of this embodiment, air fil- 
tered through the air cleaner (35) is drawn through the 
introduction pipe (40) and the connecting passage (21c) 
into the crankcase (2 1 ) and compressed as the connect- 
ing rod (25) swings. The compressed air is pressure fed 
through the intake pipe (42) into the intercooler (36). The 
air cooled in the intercooler (36) is pressure fed through 
the connection passage (21c) and the intake pipe (43) 
to the supercharger tank (37) and stored there. The com- 
pressed air in the supercharger tank (37) is supplied 
through the intake pipe (45) to the carburettor (3 1 ) where 
it is mixed with fuel and the mixture is supplied through 
the intake manifold (30) to a combustion chamber. 
Exhaust gas is discharged through the exhaust pipe (28) 
out of the muffler (29) (Refer to the broken line arrows in 
FIGs. 1 - 3). 

In the device of this embodiment functioning as 
deecrfeed above, since the supercharger tank (37) is 
located In the corner area formed by the left side wall of 
the cylinder block (22) and the front wall of the transmis- 
sion case (18a), vacant space in the engine assembly 
(15) is utilized so that the layout space for the super- 
charger tank (37) which is relatively large among the 
components of the supercharger (33) can be easily 
secured. 

Sincethesiperchargertank(S7) is located in aposi- 
tion outside the front elevational projection profile of the 
engine (17) and on the right side of the cylinder block 
(22), there is no obstacle in front of the sipercharger tank 
(37) in the way of the wind flow against the running vehi- 
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cle, cooling by the wind against the running vehide is 
improved and reduction in charging efficiency due to 
temperature rise is avoided. Furth rmora, since the air 
introduction plate (8a) is arranged in font of the super- 
charger tank (37), the wind against the running vehicle 5 
is more efficiently introduced by the air introduction plate 
(6a) to the supercharger tank (37) to further increase 
cooling efficiency, 

In this embodiment since all the components con- 
stituting the supercharger (33) such as the ak cleaner 10 
(35), intercooler (36), supercharger tank (37), etc. are 
located on and secured to the unit swing type engine 
assembiy (15) rtserf, those components (35 - 37) swing 
together with the engine assembly (15). Therefore, no 
relative movement occurs among those components, no is 
flexibility is required in communication connection 
among those components, and cable routing is simpli- 
fied. Furthermore, since the tubes (40, 42 - 45) can be 
made of materials and in shapes having rigidity and 
strength, attachment strength of the entire structure is 20 
increased. 

Also, since the components (35 - 37) are mounted 
on the engine assembly (15) itself, they are laid out by 
efficiently utilizing vacant spaces around the engine: The 
air cleaner (35) between the transmission case (1 8a) and 25 
the side frames (2c), the intercooler (36) to the right of 
the crankcase (21), and the supercharger lank (37) in 
the corner ared between the cylinder block (22) and the 
transmission case (18a). As a result, the entire super- 
charger is made in a compact size. 30 

While the supercharger tank (37) is located in the 
corner area between the engine (17) and the transmis- 
sion case (1 8a) in the above embodiment, this invention 
is not limited to that arrangement but, as described in 
reference to Rgs. 6-1 2 it may be in any location as long ss 
as the location is outside the front elevational projection 
profile of the engine assembly (15) in the vicinity of the 
engine (1 7). The same effect is obtained by such a posi- 
tioning. 

While the above embodiment is described by way of <o 
an example of the scooter type motorcycle, this invention 
ie not limited to such an example but can be applied to 
any motorcycle such as those provided with a unit swing 
type engine assembly, or with an engine assembly fixed 
to the vehicle body. 4S 

According to the second embodiment to located the 
supercharger tank (37) outside the engine assembly pro- 
file and In the vicinity of the engine (17) means to locate 
the tank (37) in a position where the wind against the 
running vehicle is more likely to flow and the size of the so 
entire arrangement is prevented from increasing. Specif- 
ically the position means the are (A) as shown in Fig. 12 
including the right and left sides of the engine (17) as 
seen from the front of the vehicle and in front of the 
ngine (17), excluding the area (B) in the projection pro- ss 
file. A layout in the area (A*) in front of the engine (17) is 
specially preferable. In the case, the layout space for the 
supercharger tank is easily secured and the co ling by 
the wind against the running vehicle is reliably improved. 



Since the supercharger tank (37) constituting the 
supercharger is located in a position outside the projec- 
tion profile of the engine assembly and in the vicinity of 
the engine (17), a layout space for the relatively large 
sized supercharger tank (37) is easiy secured and, since 
there is no obstacle in front of the supercharger tank (37) 
in th e way of the wind against the running vehicle, cooling 
by the wind against the running vehicle is improved and 
adverse effects on the engine performance such as 
reduction in charging efficiency due to temperature rise 
are avoided. 

A third embodiment of this invention will be 
described in reference to the appended drawings. 

Figs. 13 and 21 are for explaining a scooter type 
motorcycle comprising a supercharger according to an 
embodiment of this invention. Figs. 13 through 15 are a 
front view, a plan view, and a back view, respectively, of 
a device of this embodiment. Fig. 1 6 is a side view of the 
scooter type motorcycle to which the device of this 
embodiment is applied. 

Fig. 1 7 is an entire schematic view. Figs. 1 8 and 19 
are front elevation and plan view of the cooler tank, 
respectively. 

The words right and left in this specification are 
meant as seen forward of the vehicle. 

Again, with respect to said third embodiment only 
those features are explained with respect to the figures 
hereinafter which differ from the aforediscussed embod- 
iments. 

An air introduction duct (8a) is bulge formed on the 
front face of the footboard cover (8) located below the 
seat (10). 

Though the air introduction opening (6b) is opened 
downward, since the footboard cover (8) is curved from 
the lower front of the air introduction opening (8b) toward 
rear upward of the air introduction opening (8b), the foot- 
board (8) serves as an air introduction plate to exert 
dynamic air pressure on the air introduction opening (8b) 
when the vehicle is running. The downward opening of 
the air introduction opening (8b) on the other hand pre- 
vents rain water from being directly introduced to the 
intercooler (36) provided with an electric Ian (37) which 
will be described later, and the electric fan (37) is less 
likely to malfunction. 

Here, instead of the air Introduction opening (8b), an 
air intake port (8c) may be provided in front of the cooler 
tank (36). In trot case, a sufficient dynamic pressure can 
be Introduced and the electric Ian (37) may be elimi- 
nated. If the air introduction port (8b) or (8c) is provided 
above the footboard cover (8), the footboard cover (8) 
serves as a shield against mud from under the vehicle 
body, making the performance of the cooler tank (36) 
less likely to lower due to the mud coming in. 

An oil tank (32) is disposed in a corner area formed 
by the left sid walls of the cylinder block (22) and the 
cylinder head (23) and the transmission case (18a). By 
placing the heavy oil tank (32) in the lower part of the 
vehicle body, th center of gravity of the entire vehicl is 
lowered, resulting in stabilized running of the vehicle. 
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The connecting rod operated supercharger mecha- 
nism (33a) is also connected to a lubrication device (not 
shown) tor supplying oil to sliding parts such as the con- 
necting rod (25), the crank web (26b) and others. The 
supplied oil is recovered from the bottom of the crank- 5 
case (21) and circulated. 

Regarding the disposal of the air cleaner (35) as Indi- 
cated above, since air passing through the air cleaner 
(35) flows from up to downward and into the super- 
charger mechanism, the air cleaner dementis prevented io 
from bong contaminated with the lubrication oil blown 
back from the crank chamber. Also, since the outlet (35b) 
of the air cleaner (35) is located near the intake port (21 a) 
of the supercharger mechanism, the length of the air 
introduction tube (40) is made shorter and accordingly is 
intake resistance is reduced. As a result, supercharge 
pressure is increased and engine performance is 
improved. Furthermore, since the inlet (35a) of the air 
cleaner (35) is open into the upper part of the side cover 
(9), rain water is prevented from entering the air cleaner 20 
(35). 

The intercooler (36) is of a generally rectangular box 
shape as seen in its front view and curved as seen in 
plan view, is located to surround a carburettor (31) 
located above the cylinder head (23) and secured to the zs 
engine (17) through a bracket (not shown). The Inter- 
cooler (36) is located inside the air introduction duct (8a) 
of the footboard (8) and the side cover (9). Thus, the body 
covers (8, 9) are also used as covers for the Intercooler 
to make a separate heat insulation cover unnecessary. 30 
The air introduction duct (8a) also serves as a mud guard 
to protect performance of the cooler tank (36) from being 
lowered by mud on the tank. 

The intercooler (36), also designated as coolertank, 
as described above is an integral structure made up of ss 
an intercooler and a supercharger tank and constituted 
as follows: A plural number of cooler pipes (36e) in a flat- 
tened shape are. at their right and left ends, connected 
to and opened into inlet and outlet headers (36c, 36d) 
Each of the cooEng pipes (36e) is provided with cooling 40 
fins (36f). The inlet and outlet headers (36c, 36d) are 
designed with sufficient volumes for suppressing the 
pressure variation described above. Therefore, those 
headers (36c, 36d) serve also as storage tanks. An elec- 
tric fan (38) is provided at a position approximately oppo- 45 
site the air introduction duct (8a) at the front outside 
center of the intercooler (36) to draw air from the lower 
end opening (8b) of the air introduction duct (8a) and 
sends it over the outer surfaces of the pipes (36e) and 
headers (36c, 36d) to cool them. so 

The cooler tank (36) is formed with a compressed 
air inlet (36a) on its right side with respect to the vehicle 
width direction and with a compressed air outlet (36b) on 
the left side. A slurry drain plug (not shown) is provided 
n the bottom of the cool r tank (36). The compressed ss 
air inlet (36a) is connected through an intake pipe (42) 
t anoutlet(21b)ofthecrankcase(21). 

A carburettor (3 1) is disposed adjacently b hind the 
intercooler (36) and connected through an intake pipe 
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(45) to the compressed air outlet (36b) of the intercooler 
(36). As descrbed above, since the air outlet (36b) of the 
intercool r (36) is placed at approximately the same 
height with that of and adjacent to the carburettor (31 ), 
the intake pipe (45) is formed in a simple shape with a 
short length. As a result, air passage resistance is 
reduced and the engine performance is increased 
accordingly. 

The vertical air flow in the supercharger (33) noted 
here, compressed air from the outlet (21b) of the crank- 
case (21) flows from under upward and pressure fed to 
the cooler tank (36), and from the cooler tank (36) down- 
ward to the carburettor (31), so as to form a so-called 
trap structure. This prevents lubrication oil from flowing 
from the crankcase (2 1 ) back to the cooler tank (36), and 
prevents fuel from flowing from the carburettor (31) back 
to the intercooler (36). 

The function of this embodiment will be described 
below. 

In the supercharger (33) of this embodiment, air f i- 
tered through the air cleaner (35) is drawn through the 
introduction pipe (40) into the crankcase (21) and com- 
pressed as the connecting rod (25) swings. The com- 
pressed air is pressure fed through the intake pipe (42) 
into the intercooler (36). The air cooled in the intercooler 

(36) Is pressure fed through the connection passage 
(21c) and the intake pipe (43) to the supercharger tank 

(37) and stored there. The compressed air in the super- 
charger tank (37) is supplied through the Intake pipe (45) 
to the carburettor (31) where it is mixed with fuel and the 
mixture is supplied through the intake manifold (30) to a 
combustion chamber. Exhaust gas is discharged 
through the exhaust pipe (28) out of the muffler (29) 
(Refer to the broken line arrows in FIQs. 13-15). 

In this embodiment as described above, since the 
intercooler (36) is located at the position inside the air 
introduction duct (8a) and the side cover (9) to surround 
the carburettor (31) above the cylinder head (23), air is 
introduced not only by the electric fan but also by 
dynamic pressure so that compressed air is reliably 
cooled to improve the engine performanca The cooling 
air, after passing through the intercooler (36), is sent to 
the carburettor (31) and the engine (17) to ventilate the 
areas around the carburettor (31) and the engine (1 7). 
As a result, temperature rise of the carburettor (31) is 
held down. This also avoids adverse effect on the engine 
performance. 

Since the intercooler (36) and supercharger tank 
(37) are united in one body in this embodiment, a less 
space suffices in comparison with the case in which the 
intercooler and supercharger tank are made separately. 
As a result, the layout space is eaaiy secured and the 
device is prevented from becoming of a large size. 

Furthermore in this embodiment, since the air 
cleaner (35) and the intercool r (36) serving also as 
supercharger tank is disposed and secured on the unit 
swing type engine assembly (15) itself, those compo- 
nents (35, 36) swing together with the up and down swing 
of the engine assembly. Therefore, no flexibility is 
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required from connections among those components 
(35, 36). This simplifies cable routing. This also permits 
to use materials having rigidity and strength for the pip- 
ings (40, 42) and increases attachment strength of the 
rrtire device accordingly. s 

Furthermore, since the air cleaner (35) and the inter- 
cooler (36} are mounted on the engine assembly Itself, 
vacant spaces around the engine are effectively used to 
compactly lay out the components such as the air 
cleaner (35) between the transmission case (18a) and io 
the side frames (2c) and the intercooler (36) in front of 
the engine (17), and to make the supercharger as a 
whole compact. 2. 

While the intercooler (36) is disposed in the vehicle 
center in the above embodiment, this may also be dis- is 
posed as shown in FIG. 20 at a position on a side of the 
engine (1 7) and within the side cover (9). In that case, 
an air introduction inlet (9a) of the sidecover (9) is formed 
to be directed forward so that dynamic air pressure is 
exerted on the inlet (9a) . The air introduction inlet (8b) of 20 
the air introduction duct (8a) is also positioned to face 
the air introduction inlet (9a). 3. 

While the above embodiment is described by way of 
an example of the cooler tank (36) in which an intercooler 
and a supercharger tank is integrated, they may be pro- 25 
vlded separately. In that case, the supercharger tank Is 
preferably disposed for example at a position behind the 
intercooler and by the right side of the carburettor. This 
makes it possible to send cooling air from the Intercooler 
also to the supercharger tank to cool it. 30 4. 

While this invention is premised on the arrangement 
of the intercooler disposed within the body cover, it isalso 
possible to utilize dynamic air pressure against the run- 
ning vehicle by disposing the intercooler outside the 
body cover or, when nobody cover is employed as shown 35 
in FIG. 21 by directing the cooling air duct inlet (36g) to 
the front of the vehicle or by providing th e intercooler with 5. 
an air introduction duct and directing the duct to the front 
of the vehicle. 

While the above embodiment is described by way of *o 
an example of the scooter type motorcycle, this invention 
is not limited to such an example but can be applied to 
any motorcycle as long as it is provided with a unit swing 
type engine assembly. 

According to the supercharger tor motorcycles of as 
this third embodiment, since the inlet of air to the inter- 
cooler is disposed and formed so that dynamic air pres- 
sure is exerted to the inlet, the intercooler functions 
effectively and additionally prevents adverse effect on 
the engine performance, so 

Claims 



mechanism (33a), an intercooler (36) for cooling the 
compressed air from said supercharger mechanism 
(33a) and a supercharger storage tank (37) for stor- 
ing the compressed air supplied from said inter- 
cooler (36), characterised in that, said engine 
assembly (15) is of a unitary swing type design 
wherein an engine (1 7) and a rear wheel transmis- 
sion (18) are assembled as a single unit supporting 
said air cleaner (35), said intercooler (36) and said 
supercharger tank (37) so that same jointly swing 
with said engine assembly (1 5). 

Motorcycle as claimed in claim 1 , characterised In 
that, said supercharger mechanism (33a) is con- 
nected to a lubrication device (100) and a super- 
charge pressure compression chamber is located 
on an upper side while an intake chamber of the 
supercharger mechanism (33a) is located on a lower 
side, so that air drawn in from an underside of the 
crank case (21) is discharged at the upper side. 

Motorcycle as claimed in claims 1 or 2, character- 
ised In that the air cleaner (36) is of a generally 
triangular shape as seen in a side view and is, as 
seen in plane view located in a corner area formed 
by a left wall of a cylinder head (23) and a front wall 
of a transmission case (18a) and is affixed to the 
transmission case (18a) and the crankcase (21). 

Motorcycle as claimed in claim 3, characterised In 
that, an inlet (35a) of the air cleaner (35) opens into 
a side cover (9) toward an inner side of the motor- 
cycle and an outlet (35b) is located at a lower part 
of the air cleaner (35), said outlet (35b) being con- 
nected to an intake port (21a) of the crankcase (21 ). 

Motorcycle as claimed in at least one of the preced- 
ing claims 1 to 4. characterised in that the inter- 
cooler (36) is of an air cooled type located to cover 
an inlet (51a) of a cooling fan (51) at a right upper 
side of the crankcase (21) and is secured to the 
engine (17) through a fastening means. 



6. Motorcycle as claimed in claim 5, characterised In 
that, the Intercooler (36) Is formed wfth a com- 
pressed air inlet (36a) at is upper front side corner 
area, and a compressed air outlet (36b) at is upper 
rear side corner area said Inlet (36a) and outlet (36b) 
being connected to each other through an internal 
passage (36d) having cooling fins (36c) for increas- 
ing heat dissipation along the internal passage 
(36d). 



1 . Motorcycle comprising an engine assembly having 
a connecting rod operated supercharg r mecha- 
nism (33a) for compressing intake air by the swing- 
ing motion of the connecting rod (25) connecting a 
piston (24) to a crankshaft (26), an air cleaner (35) 
for filtering the intake air fed to said supercharger 



7. Motorcycle as claimed in claim 6, characterised In 
55 that, the compressed air inlet (36a) of the intercooler 
(36) is connected to the outlet (2 1 b) of the crankcase 
(21 ) through an inlet side air intal® pipe (42) and that 
areedvalv (115) is provided in thee reaction area 
between the air inlet (36a) and the outlet (21b) for 
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preventing a backf low of the compressed air into the 
crankcase (21). 

8. Motorcycle as claimed in claim 7, characterised In 
that, the compressed air outlet (36b) of th Inter- s 
cooler (36) is connected through a connection pas- 
sage (21c) to an introduction Inlet (37a) of the 
supercharger storage tank (37). 

9. Motorcycle as claimed In claim 8, characterised In io 
that, the supercharger storage tank (37) is located 
between the rear wheel transmission (18) and side 
frames (2c) and is affixed to a top side of a rear wheel 
transmission case (18a). 

75 

1 0. Motorcycle as claimed in claim 9, characterised In 
that, the supercharger storage tank (37) is located 
at about the same height as the carburettor (31). 

11. Motorcycle as claimed in claims 9 or 10, character- so 
ised in that, an upper inner wall of the supercharger 
storage tank (37) is formed with a flow outlet (37b) 
connected to an intake pipe (45) above the crank- 
case (21) to the carburettor (31). 

25 

1 2. Motorcycle as claimed in at least one of the preced- 
ing claims 1 toll, characterised In that, the super- 
charger storage tank (27) is located outside an 
engine asserrfcly profile In the longitudinal direction 

of the motorcycle and is disposed in the vicinity of so 
the engine (17). 

13. Motorcycle as claimed in claim 12, characterised 
in that, the air cleaner (35) is disposed between the 
rear wheel transmission (18) and side frames (2c) ss 
and is affixed to a top side of the transmission case 
(18a). 

1 4. Motorcycle as claimed in claims 1 2 or 13 character- 
ised In that the supercharger storage tank (37) is of 40 
a generaDy triangular shape as seen in side view and 

is located in a corner area formed by a cylinder block 
(22), a left side wall of the cylinder head (23) and a 
front wall of the transmission case (18), said super- 
charger storage tank (37) being affixed to the trans- 45 
mission case (81a) and the crankcase (21). 

15. Motorcycle as claimed In at least one of the preced- 
ing claims 12 to 14, characterised In that an air 
introduction plate (8a) is located in front of the super- so 
charger storage tank (37). 

16. Motorcycle as claimed in claim 15, characterised 
In that an introduction port (37a) of the super- 
charger storage tank (37) is formed in a lower part ss 
of an inner wal (37c) of the tank (37) while an outflow 
port (37b) is formed in an upper part of raid inner 
wall (37c). 
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17. Motorcycle as claimed in at least one of the preced- 
ing claims 1 to 16, characterised In that the engine 
(1 7) is at least partially and at least circumferentiaiiy 
surrounded by a body cover (8), which is adapted to 
accommodate said intercooler (36), said body cover 
(8) being formed with an air introduction inlet (8b) for 
feeding air to said intercooler (36), said air introduc- 
tion inlet (8b) being directed such that dynamic air 
pressure is excerted on said air introduction inlet 
(8b) while the motorcycle is running. 

18. Motorcycle as claimed in claims 1 7, characterised 
In that, the air introduction opening (8b) is opened 
downwardly and said body cover (8) is curved from 
a lower front of the air introduction opening (8b) 
towards rear upwards of the air introduction opening 
(8b) so that a foot board forming part of the cover (8) 
serves as an air introduction plate to exert dynamic 
air pressure on the air introduction opening {6b). 

19. Motorcycle as claimed in claim 17, characterised 
in that an air intake port (8c) is provided in front of 
the intercooler (36). 

2a Motorcycle as claimed in at least one of the preced- 
ing clal ms 1 7 to 1 9, characterised In that an oil tank 
(32) is disposed in a corner area formed by the left 
side walls of the cylinder block (22) and the cylinder 
head (23) and the transmission case (16a), thus 
placing the oil tank (32) in a lower part of the vehicle 
body. 

21 . Motorcycle as claimed in at least one of the preced- 
ing claims 17 to 20, characterised in that the inter- 
cooler (35) is located to surround the carburettor 
(31) located above the cylinder head (23) and is 
affixed to the engine (1 7) through a fastening means. 

22. Motorcycle as claimed in claim 21, characterised 
In that, the intercooler (36) is located inside an air 
introduction duct (8a) of the body covers (8,9) 
defined as a foot board (8) and a side cover (9). 

23. Motorcycle as claimed in claims 21 or 22, charac- 
terised in that an Intercooler (36) and a super- 
charger storage tank (37) are designed as an 
integral structure. 

24. Motorcycle as claimed in claim 23, characterised 
in that said integral intercooler and supercharger 
tank comprising a plurality of cooler pipes (36a), 
preferably in a flattened shape, with their right and 
left ends being connected to and opened into inlet 
and outlet headers (36c,36d). 

25. Motorcycle as claimed in claim 24, characterised 
in that each of the cooling pipes (36a) is provided 
with cooling fins (36f). 
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26. Motorcycle as claimed in at least one of the preced- 
ing claims 23 to 25, characterised In that an electric 
fan (38) is provided at a position appraximai iy 
opposite to th air introduction duct (8a) of a front 
outside centre of the interco ler(36). 5 

27. Motorcycle as claimed in claim 26, characterised 
In that, the intercooler (36) is formed with a com- 
pressed air inlet (36a) at one side and with a com- 
pressed afr outlet (36b) on the opposite side. 10 

28. Motorcycle as claimed in claim 27, characterised 
In that, a carburettor (31) is disposed adjacently 
behind the intercooler (36) and is connected through 

an i ntake pipe (45) to the compressed air outlet (36b) 75 
of the intercooler (36). 
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